Nine lines ofmonoclonal 1gM antibodies to rat brain glutaminase were produced from a mouse. The antibodies were named .55, .59, .97, Immunotitration tests revealed that six ofthe nine antibodies (MAb-19, -21, -45, -48, .97, and .120) absorbed dosedependently more than 75% ofglutaminase activity in rat brain.
By immunoelectroblotting after gel electrophoresis of the homogenate, all antibodies showed a positive band at the same position as that of the purified enzyme. However, .59, and .97 crossreacted with other proteins.
Introduction
It appears to be established that L-glutamate is one of the excitatory neurotransmitters in the mammalian central nervous system (for reviews, see Fonnum, 1984; Watkins and Evans, 1981) and that the major synthetic enzyme of transmitter glutamate in the brain is phosphate-activated glutaminase (PAG; EC 3.5.1.2, L-glutamine amidohydrolase) (Thanki et al., 1983; Hamberger et al., 1979a Hamberger et al., , 1979b Bradford et al., 1978) . In our previous study (Kaneko et al., 1987) , in an attempt to identify glutamatergic neurons immunohistochemically, we purified PAG from rat brain mitochondria, produced nine lines of monoclonal antibodies against PAG, and applied two ofthem 
Materials and Methods
Procedures for assay and purification of PAG and for detection and production of monoclonal antibodies to PAG have been described previously (Kaneko et al., 1987) et al., 1972) . After centrifugation at 8000
x g for 10 mm, the PAG activity in the supernatant was measured as described previously (Kaneko et al., 1987) . The values were the means of at least two determinations.
Analysis ofAntibody
Immunoelectroblotting. The rat brain was homogenized in 10 vol of 62.5 mM Tris-l-ICl (pH 6.8) with 1% (v/v) Triton X-100 at 4'C or with 1% (w/v) sodium dodecyl sulfate (SDS) at 30C. After a 20-mm incubation, #{149} #{149} #{149}#{149}#{149} I the homogenate was centrifuged at 100,000 x g for 1 hr. .,
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,t :f Figure  3) . Binding of each antibody to PAG was preserved after biotinylation (see column C on the right side of Figure 3 ). The bindings of biotinylated antibodies (10 .tg/ml) were blocked by their own unlabeled forms with tenfold the amount of the labeled ones (see Figure 3 diagonally from top left to bot- . .
#{163}
..
.3 1 ' . ,, 2.
i#{149} '# 1,': ' .t_ -. I -.
51
' -: , , .,!ii:
.. , 1975) , which contained 96% ofprotein of the rat brain (Figure 4c ). MAb-55, -59, and -97 crossreacted against proteins other than PAG, whereas the other six antibodies showed no positive bands under this condition.
The nine lines of monoclonal antibodies to PAG were tested immunohistochemically by using the cerebral cortex of the rat. With Figure 6 . Layer V of the sensorimotor cortex stained with In the case of MAb-59, the failure of absorption could be explained by either or both of these postulates.
As expected from these immunochemical results, the immunohistochemical findings in rat brain with MAb-55 or -59 were clearly different from those with the specific antibodies (MAb-
